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" STUDIES on the TOXICITY and TERATOGENICITY
of BUTYLATED HYDROXY ANISOLE in AVIAN EMBRYOS

SUMMARY and CONCLUS|ON

Butylated hydroxy anisole was toxic to chicken embryos in each of
the four test protocols. LD-50 estimates indicate that this compound
was more highly toxic to 96 hour embryos than when injected into the
fertilized egg prior to incubation.

This compound produced hypopigmentation of the down of hatched
chicks when injected in ejther the air cell or yolk prior to incubation,
indicating an impairment of carotenoid (xanthophyll) metabolism or depos-
?tion.

Air cel) a&ministration of butylated hydroxy anisole in 96 hour
embryos produced a significant increase in head and limb abnormalities
in compar{son with the absolute alcohol (solvent) controls. These data
strongly suggest that butylated hydroxy anisole is teratogenic in low

concentrations (1 and 2.5 mg/kg).
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GENERAL PROCEDURES |

The protocols as specifiedvunder FDA Contract #71-330 were followed
in the investigation of toxicity and potential teratogenicity of the
;pecified substance. The toxicity of the substance was evaluated from
the percentage hatch of embryos injected either in the air cell or yolk
at cither zero hours (post-incubation) or after 96 hours incubation to
provide four scparate evaluations.

EGG SOURCE AND IIANDLING

All eggs used in these investigations were from Shaver Starcross
pullets housed at the Poultry Research Centef of the University of Arizona
in Tucson. The parent stock was maintained on the University of Arizona
breeder diet which had been formulated to provide more than adequate
amounts of all the known nutrients required by the breeding hen.

The feed was specially prepared to assure no contaminations and did
not contain any additive drugs such as antibiotics. All eggs prior to
use (within 48 hours of lay) were candled to remove any containing blood
spots, ahnofmal air cells or abnormal shells, and only clean eggs
ranging in weight from 23 - 26 ounces per dozen werc used.

The supply flock was tested to assure the absence of Pullorum and
Mycoplasma gallisepticum.

The eggs were incubated in forced draf£ Jamesway 252 machines with
automatic temperature and humidity controls and an automatic turning
device.

COMPOUND IIANDLING FOR INJECTION

The substance tested was solubilized in a number of the prescribed
solvents in order to determine the maximum concentrations which could be

employed. Where possible, water was the solvent of choice. Maximum




injection volume was 0.05 ml. and all solvents and glassware were
autoclaved prior to preparation of the solutions for use. The dose
levels were administered with a microliter syringe hsing sterilized
needles. |

The preliminary range-finding studies using each of the administration
routes and times were carried out with 10 - 25 eggs per dose level and
included solvent controls, untreated controls and either drilled or
pierced controls.

The actual dose-response protocol was carried out in two or more
injections on different days to produce a minimum of 100 eggs at each
dose level in five or more levels selected from the range- finding studies.

EXAMINATIONS OF EMBRYOS AND CHICKS

Eggs were candled daily and the dead embryos removed, examined and
any abnormalities recorded. Five chicks from each dose level in each
~ hatch were X-rayed to determine any skeletal abnormalities. Additional
eggs injected at the approximate LD-50 level and én additional level
below that were incubated and cmbryos at 8, 14, 17 days and hatch
chick§ removed for histopathological examinations.

In additional studies representative chicks from the dose-response
protocol were saved. These chicks were housed in electrically-heated
battery brooders with raised wire floors and fed Univefsity of Arizona
diets. Feed.consumption and growth rates were evaluated at 6 weeks of age
‘and a sample of the birds sacrificed for gross and histopathological
examinations.

The remaining birds in each group were maintained to 6 months of

age and then sacrificed.
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DATA HANDLING

All data wefe coded on forms provided b} FDA for computer input.
In addition to summaries of mortalities and abnormalities, a number of
statistical evaluations were carried out. These statistical analyses
included the following for both mortality and the incidence of abnormal
embryos:
. 1. Chi-square tests for all dose levels and for each level
against the solvent control .
2. Linear regression analyses + chi Square test of linearity.
a. % response against dose
b. % response against log dosec
c. log % response against dose
d. arcsin transformation against dose
e. arcsin transformation against log dose
3. Log dose against Probit using Finney's maximum likelihood
method.
a. Where significant, the LD-30, S50, 70 and 90's were estimated
with 95% confidence intervals.
4. One-way analyses of variance.

5. Linear regression with replication.




Butylatea Hydroxy Anisole (71-74) solubilized in absolute alcohol
for use in the test protocols. The maximum dose level employed was
attained with a solution of 200 mg per ml to provide 200 milligrams

per kilogram (10 mg/egq).

MORTALITY

The mortality data are shown in Tables’l - 4 and exhibit 100%
mortality with a 200 ppm dose with air cell administration at zero
hours, while one-tenth of this dose level (20 ppm) produced 100%
mortality when the air cell administration route was employed for
embryos after 96 hours incubation. Much the same mortality pattern
.was obtained with yolk administration routes. The level of 200 ppm
. produced 83% mortality while a level of 25 ppm in the yolk at 96
hours produced 88% mortality of embryos.

Chi-square analyses of the mortality data are shown in Table 5.
These calculations indicate that 25 ppm (mg/kg) of butylated hydroxy
anisole and higher levels produced significant_increase in embryo
mortality when these amounts were injected into the air cell prior to
incubation. When 96 hour embryos were employed using the air cell
administration route, a level of 2 mg per kg produced a significant
increase in mortality in comparison with the absolute alcohol solvent
controls. Higher levels aiso produced significant increases in embryo
mortality. |

When the yo]k administration route was employed with embryos _
after 96 hours incubation a level of 5 mg/kg and above produced

significant increases in mortality (Table 3). Yolk administration of




either 100 or 200 mg butylated hydroxy anisole per kilogram produced
significant increases in mortality. However, lower levels were not

effective in this regard (Table 5).

Statistical evaluations employing linear regression analyses of log
dose against probit of mortality indicate a significant relationship for
three of the protocols (Table 6). A significant linear regression of log

dose against probit of mortality was not obtained with the air cell

administration route at zero hours (Table 6). The LD-50 estimates

indicate that butylated hydroxy anisole was much more toxic after 96

hours incubation than whgn administered at zero hours. Employing the

air cell administration rgute in 96 hour embryos produced an LD-50 estimate
of 1.9 mg/kg for butylated hydroxy anisole, while yolk administration

at zero hours produced an LD-50 estimate of 75.5 mg/kg, and employing the
yolk administration route after 96 hours incubation the LD-50 was 8 mg/kg
(Table 6). Butylated hydroxy anisole was toxic to chicken embryos when

administered ‘in either the yolk or cell.

TERATOLOGY

The one striking effect of butylated hydroxy anisole was the
production of hypopigmentation in haiched chicks. This abnormality
occurred when 25 ppm was administered in the air cell at zero hours
incubation and in all embryos injected in the yolk at zero hours
(Table 1 and 3). Yolk administration (96 hours) of 5 mg/kg also
produced a high incidence of hypopigmenfat%on (Table L). Numbers
of head, skeletal, viﬁceral, and limb abnormalities recorded in
Tables 1 through 4 were relatively low. The statistical significance

of the hypopigmentation may be seen in Table 7.
o
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A signifi;ant Chi-square for all abnormalities was obtained with the
25 mg/kg dose level using air cell administration at zero hours and for all
dose levels above 10 mg/kg when yolk administration was used at zero hours.
Statistical evaluations of abnormalities other fhan the toxic response
(hypopigmentation) indicate a significant increase in abnormalities of the

head, limb, skeletal and visceral varieties for | mg/kg and 2.5 mg/kg

administered in the air cell after 96 hours incubation. The incidence
of these abnormalities were 7.18% at the | mg/kq level and 11.667 at
the 2.5 mg/kg level (Table 2). These findings involved both the heads
and limbs and are enumerated in Table 9.
These findings suggest that butylated hydfoxy anisole may be teratogenic
when administered at the lower dose levels in the air cell of fertilized eggs

after 96 hours of incubation.

POST-HATCH DATA

The chicks maintained for six months post-hatch failed to show a
significant effect of the administration of butylated hydroxy anisole during
the incubation period. There were no significant alterations in growth rate
or feed consumption or in sexual maturity in comparison with the absolute

alcohol solvent control (Table 10).




TABLE 1
BUTYLATED HYDROXY ANISOLE in DEHYDRATED ALCOHOL

- AIR CELL - © HRS

Abnorhalities by cateqgory
Abnormal Struc- Toxlc
Dose, No. Mortality Total H-S-V-L Head Skeletal Viscera Limbs tural .Response |Functional
ppm Fertile % # % # % # 1% # % # % # % # 1% #1 % # % #__
200.0 - 97 100.00 97 |0.00 0 }0.00 O ' '
100.0 128 70.31 90 5.46 7 0.00 0 5.46 7
50.0 Ly 65.95 31 L.,25 2 0.00 0 2.12 1
25.0 98 .20.40 20 L46.93 46 3.06 3 12.04 2 1.02 1 43.87 L3
10.0 100 15.00 15 1.00 1 1.00 1 [1.00 1 -
5.0 60 6.66 L 0.00 O 0.00 0
3.0 41 78.04 32 L.87 2 L.87 2 2.43 1]12.43 1
0.5 Lo 0.00 0 0.00 0 0.00 0
0.0 121 9.91 - 12 0.82 1 0.00 0 0.82 ]
drilled 220 10.45 23 0.00 0 0.00 0 —
cont 734 4.49 33 Jo.54 4 jo.s54 4 j0.40 3 |0.13 ] 0.13 ]
SUMMARY - ALL DOSE LEVELS
611 47.30 289 [9.49 58 {0.98 6 |[0.49 3 |o.16 1]10.16 110.16 1 8.34 51




TABLE 2

BUTYLATED HYDROXY ANISOLE in DEHYDRATED ALCOHOL

AIR CELL = 96 HRS

Abnormalities by category i
Abnormal Struc- Toxic
Dose, No. Mortality Total H=S-V-L Head Skeletal Viscera Limbs °tural .fesponse Functional
g:m Fertile % # % # % # 1% % # % # % # 1% #1 % # % #
20.0 60 100.00 60 0.00 0 }0.00 0
15.0 60 98.33 59 0.00 0O 0.00 0
10.0 116 90.5]1 105 0.00 © 0.00 0 L
5.0 175 91.42 160 3.42 6 5.14 9 13.42 6 0.57 1 1.14 2 _
L.o 115 87.82 101 L.34 s 8.69 101} 2.60 3 0.86 1.73 2 3.47 L
2.5 60 L5.00 27 |8.33 5 jil.66 7!5.00 3 6.66 4 _
2.0 164 66.46 109 5.48 9 5.48 9 11.21 2 0.60 1 3.65 6 0.60 1 _
1.0 167 46.70 78 [5.98 10 |7.18 12 |2.99 5| 0.59 1.19 2 2.3 4| 1.19 2
1.66 1 *
‘8‘.'% x%g % é% é% r])hfa’g } Py — (o ALY N | . —
drilled 254 .33 11 0.39 1 0.39 1 10.39 1
control 734 4.549 33 Jo.54 4 Jo.5h "L 10.Lo 3 10.13 013 1 —
SUMMARY - ALL DOSE LEVELS
977 173.29 716 |3.68 36 {4.91 L8l1.94 19 {o0.20 0.61° 2.05 20l0.41 0.00 0 10.00 0




TABLE 3

BUTYLATED HYDROXY ANISOLE in DEHYDRATED ALCOHOL

'YOLK - 0 HRS
Abnormalities by cateqory
. Abnormal Struc- Toxic »
Dose, No. Mortality Total H=-5-V-L Head Skeletal Viscera Limbs tural Response |Functional
ppr | Fertile| % # 1% # 1% # 1% # Lx # 4 ¥ % #l% #l % 4 | % #

200.0 150 | 93.33 1401 6.66 10]0.00 O - "6.66 10
100.0 124 | 67.74 84 35.48 44 |2.41 3 |0.80 I 1.61° 2 33.06 ‘41

50.0 19 | 15.78 3 B4.21 1610.00 o : 84.21 16

Lo.o 105 | 36.19 38 p4.76 68 {0.00 O 0.95 1163.80 67

25.0 20 | 10.00 2 p0.00 18 |0.00 O 90.00 18

10.0 107 | 37.38 Lo B7.28 72 |3.73 4 |0.93 1 ‘ 2.80 3 63.55 68

5.0 17 | 17.64 310.00 010.00 O

1.0 106 | 26.41 28 13.77 41566 6[1.88 2 [o.9% 1 o.ot 1} 1.88 2

0.0 126 | 35.71 Ls fo.79 1 }1.58 2 |0.79 1 0.79 1
pi&rced 773 [ 59.3G 162 [0.73 2 10.36 1 [0.36 1 0.36 1
control | 734 | 4.49 33 ]o.54 4 fo.54 4 Jo.4o 3 0.13 1 0.13 ]

SUMMARY - ALL DOSE LEVELS

648 |52.16 338 [35.80 232{2.01 13] 0.62 4L} 0.15 1] 0.62 L1 0.62 4] 0.15 1] 33.95 220} 0.00 0




Table 4

BUTYLATED HYDROXY ANISOLE in DEHYDRATED ALCOHOL

YOLK = 96 HRS.
Abnormalities by category _
Abnormal Struc=- Toxic
Dose, No. Mortality Total H-S=-v-L Head Skeletal Viscera Limbs tural Response |Functiona
ppm | Fertile % # % # % # 1% # % # % # % # 1% #l % # % _f
25.0 102 88.23 90 [0.98 1 0.00 0 ' ' 0.98 1
20.0 100 79.00 79 [p.00 1 1.00 1 1.00 1 .
10.0 100 55.00 55 $H.00 6 |0.00 O 6.00 6 i
5.0 161 26.08 L2 33.54 54 1.24 2 ]0.62 1 0.62 1 32.29 52 .
b.0| 60  [15.00 9 p.00o 0 |0.00 o0 | )
2.0 | 160 16.87 27 .25 2 1.87 3 [1.25 2 0.62 1 _
1.0 60 23.33 14 .66 ] 1.66 1 |1.66 1 _
0.2 60 13.33 8 ) .66 1 0.00 © 1.66 1
0.0 | 161 13.66 - 22 D.00 O {0.00 O
pierced | 178 9.55 17 p.00 0 }j0.00 O
control 734 L.49 33 .54 4 Jo.54 4 [0.40 3 | 0.13 1 0.13 1
SUMMARY - ALL DOSE LEVELS
803 40.35 324 | 8.22 66}0.87 7 [0.50 4 [0.00 0 J0.37 0.00 0 jo0.12 1}17.35 59| 0.00 _




TABLE 5

BUTYLATED HYDROXY ANISOLE

CHI-SQUARE ANALYSES of MORTALITY

DOSE LEVEL - Air Cell Yolk
mg/kg 0 hrs 96 hrs 0 hrs 96 hrs
0.2 - 1.1 - 0.03
0.5 2.97 - - -
1.0 - 2.98 1.90 2.33
2.0 - 28.46% - 0.42
2.5 - 0.91 - -
3.0 68.45% - - -
4.0 - 71.46% - 0.00

5.0 0.20 110.90%* 1.46 7.04*
10.0 0.89 ,80.35% 0.02 48.71%

15.0 - 65.21% - -
20.0 - 68.93+ - 108. 26
25.0 3.97% - L.12 138.98+
4o.0 - - 0.00 -
50.0 52.92% .- 2.13 -
100.0 91.3b* - 2h . box -
200.0 171.18% - 100. 28 -
All doses (DF) ~  370.57%(8) '315.17*(8) 205.72% 313.29%(8)

*Probability y 0.05 - 0.005



Table 6
PROBIT ANALYSES

~ (LOG DOSE AGAINST PROBIT OF MORTALITY)

Air Cell Yolk
0 hrs 96 hrs 0 hrs 96 hrs
LD-30 0.9 75.8 7.2
(RANGE) NS (0.2-1.7) (48.2 - 942) (5.3 - 8.9)
LD -50 1.9 75.5 10.8
(RANGE) NS (0.8-2.9) (75.5- 119.6) (8.8 - 13.1)
LD-70 3.7 133.7 16.2
(RANGE) NS (2.3-6.5) (111.4 - 161.1) (13.4 - 20.7)
LD-90 9.8 201 .4 29.1

(RANGE) NS s (5.7 -39.2) (166.0 - 291.7) (22.5 - u4.3)




TABLE 7

Y
BUTYLATED HYDROXY ANISOLE
CHI-SQUARE ANALYSES of ABNORMALITIES
DOSE LEVEL Air _Cell Yolk
mg/kg 0 hrs 96 hrs 0 hrs 96 hrs
0.2 - 0.0 - 0.27
0.5 0.34 - - -
1.0 - 6.L46% 1.22 0.27
2.0 - 5.58% - 0.51
2.5 - 7.98% - -
3.0 0.99 - - 0.0
4.0 - 3.23 - 0.0
— 5.0 0.13 0.0k4 1.40 62.50%
10.0 0.33 - 115.85% 7.40%*
15.0 - j 0.32 - -
20.0 - 0.32 - 0.06
25.0 65.60% - 113.58% 0.05
Lo.o - - 108. 84 -
50.0 0.74 - 103.10% -
100.0 2.95 - 48.63% -
200.0 0.0! - L,73x -
All doses (DF) 235.08(8)* 2. 71(9)* 325.35(8)* . 220.00(8)*

*Probability> 0.05 - 0.005



TABLE 8

- BUTYLATED HYDROXY ANISOLE
CHI-SQUARE ANALYSES of H-L-S-V ABNORMALITIES

DOSE LEVEL Air _Cell Yolk
mg/kg 0 hrs 36 hrs 0 hrs 36 hrs
0.2 - 0.32 - G.0
0.5 0.0 - B -
1.0 - b Ll 1.22 0.27
2.0 - 3.58 - 0.51
2.5 - 7.98% - -
3.0 0.33 - - -
4.0 . - 3.23 | - 0.0
5.0 0.0 2.36 1.40 0.50
10.0 0.01 ’ 0.04 1.20 0.0
15.0 - 0.32 - -
20.0 - 0.32 - 0.10
25.0 0.75 - , 1.12 0.0
hd.o - - 0.01 -
50.0 0.0 - 1.20 -
100.0 0.0 - 0.27 -
200.0 0.0 - 0.01 -
All doses (DF) 9.816(8) 23.694(9)* 12.772(8) 6.332(8)

*Probability ) 0.05 - 0.005

-




TABLE 9
BUTYLATED HYDROXY ANISOLE

TERATOGENIC FINDINGS

: TOTAL NO. TOTAL NO. | _ ’ SPECIFIC FINDINGS
TREATMENT EXAMINED ABNORMAL | NO. . D E 5 € R 1 P T 1T 0 %
UNTREATED CONTROLS 734' L ; 1 l microphthalmia-left,anophthalmia-right

! ] exencephaly, agenesis-maxilla

——

1 dwarfism

anophthalmia~bilateral, microcephaly, acrania,

shortened maxiT1a; rlex|on‘mEﬁHTBTET‘?tTEYUETS‘Sp1ﬂ31

nerve, agenesis, neck.

b ——

Drilled Control - 0 hrs 1l 220 0 0 |
. Drilled Control =~ 96 hrs ‘ 25h ! i ! |__anophthalmia-right, exencephaly, dysgnathia-beak
i B . | 3 T . - ——
Pierced Control - 0 hrs 273 2 l | | microphthalmia=right, shortened maxilla
¥ _
L ] [ hypopigmentation
- ™ :
|
- L
Pierced control - 96 hrs ‘ 178 0 i 0 |
j L)
- . ! |
Butylated Hydroxy Anisole in alcohgl= """~ i T i ' v
_dehydrated ; l
Air Cell - 0 hrs -~ ! ' |
o _200.0 mg/kg 97 0 oo | '
: r
100.0 i _n___-.’zg 7. ~4__7 | hypopigmentation
- L e -
hypopigmentation

50.0 | 47 2 R
1

] hemorrhege - kidney

( ( | L



TABLE 9 Sht. 2

TERATOGENIC FINDINGS
]

: TOTAL NO. TOTAL NO. | F SPECIFIC FINDINGS
__ TREATMENT EXAMINED | ABNORMAL . NO. + D E S C R I P T 1 o0 N
' 5
25.0 - 98 L6 ] ‘ hemor rhage-umbilical cord
I
1 anophthalmia-right, dysgnathia

microphthalmia-left, dysgnathia, tortiollis-neck

43 [ hypopigmentation
10.0 100 1 1 1 anopthalmia-bilateral, dysgnathia
i
5.0 | 60 .0 0 |
—_— i — —
3.0 L) 2 ' ] l ectromelia-right wing, celosomia
— l
’ 1 | hemorrhage-kidney
]
] i
0.5 Lo 0 g 0 I‘
- L
0.0 [ | 1 hemorrhage - umbilical chord
H l
1)
BHA in air cell - 96 hrs. 121 l
20.0 mg/kg 60 0 0 l o
S e . — ——————— e - 5. o e e B e T T T o S —— . i
15.0 ° 60 .- 0 S ¢ I l
. 10.0 . 116 0 0 i
- gf5°_" ‘ 175 6 ] " acrania, ectromelia - right wing
. — : 1.1 __| buphthalmia - right
f | anophthalmia-right
1 | microphthalmia-left, exencephaly, fusion failure=skull
' agenesis-right wing, celosomia
e S S M O - 1.1 anophthalmia-left, exencephaly, dysgnathia

1 fusion failure - skull

( O - C




TABLE 9 ' Sht., 3
TERATOGENIC FINDINGS
!

!

: TOTAL NO. TOTAL NO. |_ ' SPECIFIC FINDINGS
TREATMENT EXAMINED | ABNORMAL i NOo. . D E S ¢C R T P T T 0 W

BHA in air cell - 96 hrs

L.o . 115 5 ; ] , anophthalmia, right

P! microphthalmia-right, malrotation,right, hind 1imb,
|_torticollis=-neck, celosomia
1 micromelia-rt. wing

micrbphthaimta-r|ghfi“éx€h6€3ﬁ31Vj“ﬂyggﬁathTaT‘mTtru‘
! | melia-right, exencephaly, dysgnathia, micromelia-right,
: " hind Timb.

—
-

agenesis-right wing, agenesis-right hind limb, celosomi

)
|
!

2.5 60 5 ) I | anophthalmia - left
1 ; ankylosis-left hind 1imb o )
i 1 ; ﬁicrocephély,phocomelia-left hind 1imb
é 1 \ phocomelia-left hind limb
S L } 1 N gSE?Qia, malrotation-left hind limb, contracture;left
2.0 ' 16k 9 ; 3 micromelia-right wing -

incomplete yolk absorption

agenesis-right wing

l

! -
|

!

1 buphthalmia-right, exencephaly, dysgnathia, micromelja-
— o —fn —- et ! -right wing . ——
: 1 , -degeneration kidney
i 1 exencephaly, dysgnathia, micromelia-right wing, dwarf-
e S U S ] U U U §-11 | S —_— e
l 1 hemor rhage-kidney

C - C | | C



TABLE 9 Sht. &4

TERATOGENIC FINDINGS
'

. TOTAL NO. TOTAL NO. | ! SPECIFIC FINDINGS
TREATMENT .“' T
BAA TnaTr ceTT =95 Fre EXAMINED | ABNORMAL : NO. : O _E S € R 1 P T 1 0 N
- ! }
1.0 . , 167 10 1 dysgnathia, torticollis-neck

Ll

lbuphthalmia-rt, dysgnathia
¥

] lmicromelia-bilateral
B |

clubbed down

|

1 lshortened-feet
I

1 [microphthalmia-right, micromelia-right wing
¥

| AJmicrophthalmia-rt., electromelia rt. wing, celosomia

1 'dysgnathia

e e e et e o

T .

e ] Idwarfism
0.2 ° 60~ 1 R dearfism
0.0 176 || 1 |celosopia
; ]
1 _ _ | ' ~
| | —_ —

1

T e et e e e e et e e i e e b e e - ———— et e ———




TABLE 9

Sht. 5
TERATOGENIC FINDINGS :
o !
. TOTAL NO, TOTAL NO. | i SPECIFIC FINDINGS
TREATMENT EXAMINED ABNORMAL i NO., : D E 'S C R | P T § 0 N
Butylated Hydroxy Anisole in Alcohol- {
Dehydrated : }
Yolk = O hrs ;
\
200.0 mg/kg 150 10 10  Vhypopigmentation
: : |
: ! —_
100.0 124 Lb _ Ly lhypopigmentation
Lo Lmalrotation-left hind 1imb -
. i ;dysgnathia
, | _ L
j | ankylosis-bilateral
" | |
b+
50.0 19 16 t 16 | hypopigmentation
40.0 105 63 | 67 hypopigmentation
: |
1 dwarfism
. l 7P e s e el . e o e
25.0 20 18 18 ; hypopigmentation _
10.0 . 'IO7 72 i 1 i anophthalmia-left, brachygnathia mandible
- 3.  celosomia o
— — i L . e
| 68 ] hypopigmentation
B R S 1
A T - ——
5-0 17 0 L0
I R “‘
{
e e e e ]
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TABLE " Sht. 6
TERATOGENIC FINDINGS :
. !
TOTAL NO. TOTAL NO. | ! SPECIFIC FINDINGS
TREATMENT EXAMINED ABNORMAL __ NO. 0O _E 'S C R | P_ T | 0 N
) . [
—
BHA=-in alcohol-dehydrated
!
I
Yolk = 0 hrs |
i
1.0 106 L ' 1 lanophthalmia-bilaterél, microcephaly, cleft mlate,
' i lscoTiosi15-back, cetosomta
l -
2 ankylosis-bilateral
1 'anophthalmia-left
e | : — e .
1 Eysgnathia
0.0 126 I I "micro hthalmia-bilateral, electromelia-Teft wing,
p
- - ! micromelia-right wing, ectromelia~left=hind limb
Yolk - 96 hrs | |
25.0 mg/kg 102 1 P 'umbilical cord around fetus, malposition -
I
20.0 100 1 i1 ;celosomia
S N B - | - _—
10.0 100 6 l 6 'hypopigmentation
5.0 161 . 54 ¥ 52 .  hypopigmentation
S - ? S
o P [celosomia
~ NN . _ ~___J_ 1 ;4g§§ncepha[y N _ o
4.0 60 0 Lo
{ -
2.0 ‘IGQ" 2 .g ! exencephaly, shortening-maxilla, celosomia

exencephaly

C



TABLE 9 : Sht. 7

TERATOGENIC FINDINGS
!

TOTAL NO. —I TOTAL NO. : SPECIFIC FINDINGS
TREATMENT EXAMINED | ABNORMAL . NO. 0O E 'S C R | P T | 0 N
BHA-in alcohol-dehydrated i |
!
Yolk - 96 hrs !
|
T
1.0 60 . I ! ] flexion - mandible
v — |
0.2 60 | ! lclubbed down
. ]
0.0 161 0 |
|
] —
o e e ot l
| ' - T
|
. I,
T ]
: |
] )
!
i
S - - | . B}
- j . [
; }
S - S SR — e -
—— ; |
| L ) o




TABLE 10

BUTYLATED HYDROXY ANISOLE
POST HATCH DATA

Average Feed
Consumption

Age at Average Body Wt., gm per Bird

Sexual 6 wks 6 mos 6 wks, 6 mos,
Labe] Dose mg/kq  Mortality at Hatch M F M F gm kg
203 25.0 150 .39.8 Lo6 355 1702 1625 942 » 10.25
205 5.0 148 Lo.2 L27 391 1702 1476 leJO 9.81
206 ETOH 147 38.8 L29 _ 423 1698 1653 961 10. 21




